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SEQUENCE LISTING 

<110> Susan M. Freier 
Kenneth W . Dobie 

<120> ANTISENSE MODULATION OF PHOSPHOINOSITIDE-3-KINASE , REGULATORY 
SUBUNIT 4, P150 EXPRESSION 

<130> RTS-0376 

<160> 147 



<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 1 

tccgtcatcg ctcctcaggg 



<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 2 

gtgcgcgcga gcccgaaatc 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 3 

atgcattctg cccccaagga 



<210> 4 

<211> 5085 

<212> DNA 

<213> Homo sapiens 



<220> 



2 



<221> CDS 

<222> (568) . . . (4644) 



<400> 4 

ggatcccccg 

cagctgaagt 

tccccccgcc 

agaggaagac 

caaatcccgg 

gagagctttc 

gcgcccctcc 

ttccccgctg 

gtgagcctct 

ctaaagacca 



ggctgcagga 
gtagtgtttt 
cggtggtgag 
gaggcccggg 
ggtacttgtg 
ccagttctcc 
accaacagcc 
ctgacgcgtt 
gaacgatttt 
cagaggtgct 



attcggcacg 
cttgggactg 
gccctcgagg 
aacgcatgtc 
gagactcttt 
tcccaggacc 
catctcctgt 
ttcccgtccc 
gacactttcc 
tgccatt atg 
Met 
1 



aggggagttc ggcgtttgct 
gcggtctgca cttctctccc 
agggctcgga cgggtgtagc 
ccccagggca ggttaggggg 
agcgtggctt cttctctctg 
accggggttc ctgaagatcg 
ctatgaagaa agacccttcg 
gtccccgaag tagtctacta 
cgaggcctag ggtattatat 
gga aat cag ctt get 
Gly Asn Gin Leu Ala 
5 



ggggctgcag 
gggttccatc 
gatccgcgct 
ctggaggggt 
ctgagacccc 
ggacttttct 
tagaaacaac 
tgacctcgtt 
cctaacctta 
ggc att get 
Gly lie Ala 



60 

120 

180 

240 

300 

360 

420 

480 

540 

594 



ece tec cag 
Pro Ser Gin 
10 

ttt gaa tat 
Phe Glu Tyr 



cga gee aag 
Arg Ala Lys 



cag gat ccc 
Gin Asp Pro 
60 

ctg aaa ate 
Leu Lys lie 
75 

gca tea gaa 
Ala Ser Glu 
90 

gtg ega gae 
Val Arg Asp 



aae att gag 
Asn lie Glu 



eaa gea cac 
Gin Ala His 
140 

gtg atg gtc 
Val Met Val 
155 

ttt aag ccc 
Phe Lys Pro 
170 



ate ctt tet 
He Leu Ser 
15 

gat aaa age 
Asp Lys Ser 
30 

cac cga gaa 
His Arg Glu 
45 

aca ttg cct 
Thr Leu Pro 



agg ctt aat 
Arg Leu Asn 



aaa gca tet 
Lys Ala Ser 
95 

aat etc tat 
Asn Leu Tyr 
110 

aag cge tgg 
Lys Arg Trp 
125 

aaa tet gga 
Lys Ser Gly 



acc agt tgg 
Thr Ser Trp 



act tat ctt 
Thr Tyr Leu 
175 



gta gag agt 
Val Glu Ser 



ctg ggg agt 
Leu Gly Ser 



ggc ctg gtc 
Gly Leu Val 
50 

tta acc age 
Leu Thr Ser 
65 

tet gea cag 
Ser Ala Gin 
80 

gag aaa gca 
Glu Lys Ala 



gat cge ate 
Asp Arg He 



att get tte 
He Ala Phe 

130 

gtt egt cat 
Val Arg His 
145 

aat tgg gtt 
Asn Trp Val 
160 

cca gaa gae 
Pro Glu Asp 



tat ttt tea 
Tyr Phe Ser 
20 

act egg ttt 
Thr Arg Phe 
35 

gtt gtg aag 
Val Val Lys 



tat aaa eaa 
Tyr Lys Gin 



aat tgt eta 
Asn Cys Leu 
85 

get atg etc 
Ala Met Leu 
100 

agt ace egt 
Ser Thr Arg 
115 

eag ate ctg 
Gin He Leu 



ggg gae ate 
Gly Asp He 



ctt eta act 
Leu Leu Thr 
165 

aae eeg gea 
Asn Pro Ala 
180 



gat att cat 
Asp He His 



ttt aaa gtt 
Phe Lys Val 
40 

gtt ttt gca 
Val Phe Ala 

55 

gag ctg gag 
Glu Leu Glu 
70 

cct ttc cag 
Pro Phe Gin 



ttt agg cag 
Phe Arg Gin 



cca ttc ttg 
Pro Phe Leu 
120 

aca get gtg 
Thr Ala Val 
135 

aag act gag 
Lys Thr Glu 

150 

gat ttt gee 
Asp Phe Ala 



gat ttc aat 
Asp Phe Asn 



gae 642 
Asp 
25 

get 690 
Ala 



att 738 
He 



gaa 786 
Glu 



aaa 834 
Lys 

tat 882 

Tyr 

105 

aat 930 
Asn 



gae 978 
Asp 



aat 1026 
Asn 



agt 1074 
Ser 



tat 1122 

Tyr 

185 



ttc ttt gac aca tea egg agg aga act tgc tat att get cct gaa cgt 1170 
Phe Phe Asp Thr Ser Arg Arg Arg Thr Cys Tyr lie Ala Pro Glu Arg 
190 195 200 

ttt gtt gat ggt ggg atg ttt gcc act gag tta gaa tat atg aga gat 1218 
Phe Val Asp Gly Gly Met Phe Ala Thr Glu Leu Glu Tyr Met Arg Asp 
205 210 215 



cct tea act ccg ctt gta gac tta aat age aat cag aga aca aga gga 
Pro Ser Thr Pro Leu Val Asp Leu Asn Ser Asn Gin Arg Thr Arg Gly 
220 225 230 



gag ctt ttt aca gaa ggt gta cca tta ttt gat etc tct caa ctt ttg 
Glu Leu Phe Thr Glu Gly Val Pro Leu Phe Asp Leu Ser Gin Leu Leu 
250 255 260 265 

get tat aga aat gga eat ttt ttc cct gaa caa gtg eta aat aaa att 
Ala Tyr Arg Asn Gly His Phe Phe Pro Glu Gin Val Leu Asn Lys lie 
270 275 280 

gaa gat eac agt ate aga gaa ttg gta act cag atg att cac cgt gag 
Glu Asp His Ser He Arg Glu Leu Val Thr Gin Met He His Arg Glu 
285 290 295 

cca gat aaa cgt tta gag gca gaa gat tac tta aaa cag cag cgt gge 
Pro Asp Lys Arg Leu Glu Ala Glu Asp Tyr Leu Lys Gin Gin Arg Gly 
300 305 310 

aat gcc ttt cct gaa ata ttt tac act ttt ctt cag cec tac atg gcc 
Asn Ala Phe Pro Glu He Phe Tyr Thr Phe Leu Gin Pro Tyr Met. Ala 
315 320 325 

cag ttt gcc aag gaa aeg ttt ctt tct gca gat gag cgt att ctg gtt 
Gin Phe Ala Lys Glu Thr Phe Leu Ser Ala Asp Glu Arg He Leu Val 
330 335 340 345 

ata egg aag gat ttg ggc aac att att cac aat etc tgt gga cat gat 
He Arg Lys Asp Leu Gly Asn He He His Asn Leu Cys Gly His Asp 
350 355 360 

ctg cca gaa aaa gee gaa gga gag cct aag gaa aat ggg ctg gtt ate 
Leu Pro Glu Lys Ala Glu Gly Glu Pro Lys Glu Asn Gly Leu Val He 
365 370 375 

ttg gta tct gtt ata aca tec tgc eta cag ace ctt aaa tac tgt gat 
Leu Val Ser Val He Thr Ser Cys Leu Gin Thr Leu Lys Tyr Cys Asp 
380 385 390 

tec aaa eta get get ttg gaa ctg att ctt cat ttg get cca aga tta 
Ser Lys Leu Ala Ala Leu Glu Leu He Leu His Leu Ala Pro Arg Leu 
395 400 405 

agt gtt gaa ate ctt ttg gat cgt att act cca tat ctt ttg eat ttc 
Ser Val Glu He Leu Leu Asp Arg He Thr Pro Tyr Leu Leu His Phe 
410 415 420 425 



1266 



gag ttg aag aga gca atg gac ate ttt tea gca ggt tgt gtg ata get 1314 
Glu Leu Lys Arg Ala Met Asp He Phe Ser Ala Gly Cys Val He Ala 
235 240 245 



1362 



1410 



1458 



1506 



1554 



1602 



1650 



1698 



1746 



1794 



1842 



4 



age aat gac tct gtt cct agg gtg agg get gaa gcc ttg agg acg ttg 
Ser Asn Asp Ser Val Pro Arg Val Arg Ala Glu Ala Leu Arg Thr Leu 
430 435 440 



1890 



acc aaa gtt ctt get etc gtc aaa gag gtt eet egt aat gat ate aat 1938 

Thr Lys Val Leu Ala Leu Val Lys Glu Val Pro Arg Asn Asp He Asn 

445 450 455 

att tat ccg gaa tae att ctg cca ggc ata gcc cac tta gcc caa gat 1986 

He Tyr Pro Glu Tyr He Leu Pro Gly He Ala His Leu Ala Gin Asp 

460 465 470 

gat get act ate gtt aga eta gcc tat get gaa aac ata get ctg ctg 2034 

Asp Ala Thr He Val Arg Leu Ala Tyr Ala Glu Asn He Ala Leu Leu 

475 480 485 

gca gaa aea get ctg aga ttc ctg gaa tta gta cag tta aaa aat ctt 2082 

Ala Glu Thr Ala Leu Arg Phe Leu Glu Leu Val Gin Leu Lys Asn Leu 

490 495 500 505 

aat atg gaa aat gac ecc aat aat gaa gaa ata gat gag gtt aca cat 2130 

Asn Met Glu Asn Asp Pro Asn Asn Glu Glu He Asp Glu Val Thr His 

510 515 520 

cca aat gga aat tat gac aea gag etc caa gee tta cat gaa atg gtc 2178 

Pro Asn Gly Asn Tyr Asp Thr Glu Leu Gin Ala Leu His Glu Met Val 

525 530 535 



cag cag aaa gtt gtt act ttg eta agt gac cct gaa aat att gta aaa 
Gin Gin Lys Val Val Thr Leu Leu Ser Asp Pro Glu Asn He Val Lys 
540 545 550 

caa acc ttg atg gaa aat gga ata aca egg ctg tgt gta ttc ttt gga 
Gin Thr Leu Met Glu Asn Gly He Thr Arg Leu Cys Val Phe Phe Gly 
555 560 565 

egt cag aaa gcc aac gat gtt ttg ttg tec cac atg att act ttc eta 
Arg Gin Lys Ala Asn Asp Val Leu Leu Ser His Met He Thr Phe Leu 
570 575 580 585 

aat gat aag aat gat tgg cat eta egt gga gca ttt ttt gat agt ata 
Asn Asp Lys Asn Asp Trp His Leu Arg Gly Ala Phe Phe Asp Ser He 
590 595 600 

gtt ggt gtt get gee tat gtt ggc tgg caa age tec tea att etc aag 
Val Gly Val Ala Ala Tyr Val Gly Trp Gin Ser Ser Ser He Leu Lys 
605 610 615 

cct ctg ctg caa caa ggt ctt agt gat get gag gaa ttt gtc att gtg 
Pro Leu Leu Gin Gin Gly Leu Ser Asp Ala Glu Glu Phe Val He Val 

620 625 630 

aaa get ctt tat gee ctt act tgt atg tgc cag tta gga ctg eta caa 
Lys Ala Leu Tyr Ala Leu Thr Cys Met Cys Gin Leu Gly Leu Leu Gin 
635 640 645 

aaa ecc cat gtt tac gaa ttt gcc agt gat att gcc ecc ttc ctg tgt 
Lys Pro His Val Tyr Glu Phe Ala Ser Asp He Ala Pro Phe Leu Cys 
650 655 660 665 



2226 



2274 



2322 



2370 



2418 



2466 



2514 



2562 



cat ccc aat tta tgg ata cgt tat ggt gcc gtg gga ttt ate aca gtg 2610 
His Pro Asn Leu Trp He Arg Tyr Gly Ala Val Gly Phe He Thr Val 
670 675 680 



gta get cgt caa ata agt aca get gat gtc tac tgt aaa ctg atg cct 
Val Ala Arg Gin He Ser Thr Ala Asp Val Tyr Cys Lys Leu Met Pro 
685 690 695 

tat ctt gac cca tat att acc caa cca ata ata cag att gaa aga aaa 
Tyr Leu Asp Pro Tyr He Thr Gin Pro He He Gin He Glu Arg Lys 
700 705 710 

ctt gtt ctg etc agt gtt tta aag gaa cca gta agt cgt tct ata ttt 
Leu Val Leu Leu Ser Val Leu Lys Glu Pro Val Ser Arg Ser He Phe 
715 720 725 

gat tat get ttg agg tct aaa gat att act age ttg ttc aga eat ctt 
Asp Tyr Ala Leu Arg Ser Lys Asp He Thr Ser Leu Phe Arg His Leu 
730 735 740 745 

cac atg cgt cag aag aaa cga aat ggt tct ctt ccc gac tgc cct ccg 
His Met Arg Gin Lys Lys Arg Asn Gly Ser Leu Pro Asp Cys Pro Pro 
750 755 760 

cca gag gat cct gcc ata gca cag ctt ctg aag aag ttg etc tea cag 
Pro Glu Asp Pro Ala He Ala Gin Leu Leu Lys Lys Leu Leu Ser Gin 
765 770 775 



atg atg aaa tct aat aaa gca aag gcc aat ata gtg gac cag age cat 

Met Met Lys Ser Asn Lys Ala Lys Ala Asn He Val Asp Gin Ser His 
795 800 805 

ctt cat gat agt agt cag aaa ggt gta att gac ttg gca get tta ggc 

Leu His Asp Ser Ser Gin Lys Gly Val He Asp Leu Ala Ala Leu Gly 

810 815 820 825 

ata act ggg aga caa gtt gat ctt gtt aaa ace aaa caa gaa cca gat 

He Thr Gly Arg Gin Val Asp Leu Val Lys Thr Lys Gin Glu Pro Asp 

830 835 840 

gac aaa egg gee aga aaa cat gta aaa caa gac tea aat gta aat gaa 

Asp Lys Arg Ala Arg Lys His Val Lys Gin Asp Ser Asn Val Asn Glu 

845 850 855 

gaa tgg aaa age atg ttt ggg tea ctg gac cca cca aac atg cca cag 

Glu Trp Lys Ser Met Phe Gly Ser Leu Asp Pro Pro Asn Met Pro Gin 
860 865 870 

gcc eta cct aaa ggg agt gat cag gag gtg att cag act ggg aaa cct 

Ala Leu Pro Lys Gly Ser Asp Gin Glu Val He Gin Thr Gly Lys Pro 
875 880 885 

cct cgt tee gag tec tct get ggc att tgt gtc cct ttg tea act tct 

Pro Arg Ser Glu Ser Ser Ala Gly He Cys Val Pro Leu Ser Thr Ser 

890 895 900 905 



2658 



2706 



2754 



2802 



2850 



2898 



gga atg aca gag gaa gag gaa gac aaa ctt ctg gca ctg aaa gac ttc 2 94 6 
Gly Met Thr Glu Glu Glu Glu Asp Lys Leu Leu Ala Leu Lys Asp Phe 
780 785 790 



2994 



3042 



3090 



3138 



3186 



3234 



3282 



6 

tea cag gtt cca gaa gtg aca act gtc caa aat aaa aaa cca gta ata 

Ser Gin Val Pro Glu Val Thr Thr Val Gin Asn Lys Lys Pro Val He 

910 915 920 



aca act tgt aaa act gaa ctt cag caa etc ate cag caa aag egg gag 
Thr Thr Cys Lys Thr Glu Leu Gin Gin Leu lie Gin Gin Lys Arg Glu 
940 945 950 



ttc tgc caa ggc tec cac tat tta gcc ata gea tct gat aat ggt get 
Phe Cys Gin Gly Ser His Tyr Leu Ala He Ala Ser Asp Asn Gly Ala 
1050 1055 1060 1065 

gtc cag ctt ctt gga att gag get tct aag ctg ccc aag tct cct aaa 
Val Gin Leu Leu Gly He Glu Ala Ser Lys Leu Pro Lys Ser Pro Lys 
1070 1075 1080 

ate eat cct eta caa age aga att eta gat cag aag gag gac ggt tgt 
He His Pro Leu Gin Ser Arg He Leu Asp Gin Lys Glu Asp Gly Cys 
1085 1090 1095 

gtt gtg gat atg cat cac ttc aac tct gga gea cag tct gtt ctt gcc 
Val Val Asp Met His His Phe Asn Ser Gly Ala Gin Ser Val Leu Ala 
1100 1105 1110 

tat gee act gtg aat ggc tct ctg gtt ggc tgg gac ctt agg tct tea 
Tyr Ala Thr Val Asn Gly Ser Leu Val Gly Trp Asp Leu Arg Ser Ser 
1115 1120 1125 

age aat gcg tgg act tta aag cat gat tta aag teg ggc etc ate act 
Ser Asn Ala Trp Thr Leu Lys His Asp Leu Lys Ser Gly Leu He Thr 
1130 1135 1140 1145 



3330 



ccg gtt tta agt agt aca ate tta cca tec ace tat cag att cga att 3378 
Pro Val Leu Ser Ser Thr He Leu Pro Ser Thr Tyr Gin He Arg He 

925 930 935 



3426 



cag tgc aat get gag aga ata get aag cag atg atg gaa aat get gaa 347 4 
Gin Cys Asn Ala Glu Arg He Ala Lys Gin Met Met Glu Asn Ala Glu 
955 960 965 

tgg gag agt aaa cca cca cca cct gga tgg cgt cct aaa ggg ctg tta 3522 
Trp Glu Ser Lys Pro Pro Pro Pro Gly Trp Arg Pro Lys Gly Leu Leu 
970 975 980 985 

gtt gee cat ett eat gag cat aaa tct get gtg aat cga att aga gtc 3570 
Val Ala His Leu His Glu His Lys Ser Ala Val Asn Arg He Arg Val 
990 995 1000 

tct gat gaa cac tea ett ttt gea aca tgt tea aat gat ggc aca gtg 
Ser Asp Glu His Ser Leu Phe Ala Thr Cys Ser Asn Asp Gly Thr Val 
1005 1010 1015 

aaa ate tgg aac agt caa aag atg gag ggg aag acc acc act ace aga 
Lys He Trp Asn Ser Gin Lys Met Glu Gly Lys Thr Thr Thr Thr Arg 
1020 1025 1030 

tct att ett aca tac age cga att gga gga cga gtc aag acg etc aca 3714 
Ser He Leu Thr Tyr Ser Arg He Gly Gly Arg Val Lys Thr Leu Thr 
1035 1040 1045 



3618 



3666 



3762 



3810 



3858 



3906 



3954 



4002 



7 



tec ttt get gtg gae ate eac caa tge tgg etc tgc att ggt aca age 4050 
Ser Phe Ala Val Asp lie His Gin Cys Trp Leu Cys lie Gly Thr Ser 
1150 1155 1160 

agt ggt ace atg get tgt tgg gae atg agg ttc cag ttg oca att tea 4098 
Ser Gly Thr Met Ala Cys Trp Asp Met Arg Phe Gin Leu Pro lie Ser 
1165 1170 1175 

agt cae tgt eat ect tee agg get ega ate aga cge etc tea atg eac 414 6 
Ser His Cys His Pro Ser Arg Ala Arg lie Arg Arg Leu Ser Met His 
1180 1185 1190 

ect etg tat cag tee tgg gtg att gca got gtt cag ggc aac aac gaa 4194 
Pro Leu Tyr Gin Ser Trp Val lie Ala Ala Val Gin Gly Asn Asn Glu 
1195 1200 1205 

gtg tec atg tgg gae atg gag act ggt gae aga aga ttt act etc tgg 4242 
Val Ser Met Trp Asp Met Glu Thr Gly Asp Arg Arg Phe Thr Leu Trp 
1210 1215 1220 1225 

gee age agt gea eca cea ett tct gaa tta cag ect tet ect eat age 4290 
Ala Ser Ser Ala Pro Pro Leu Ser Glu Leu Gin Pro Ser Pro His Ser 
1230 1235 1240 

gte cat ggt ate tac tgt agt ect gca gat gga aat ect ate eta eta 4338 
Val His Gly lie Tyr Cys Ser Pro Ala Asp Gly Asn Pro lie Leu Leu 
1245 1250 1255 

aca get ggc tea gat atg aaa ata agg ttt tgg gae ttg get tac eca 438 6 
Thr Ala Gly Ser Asp Met Lys lie Arg Phe Trp Asp Leu Ala Tyr Pro 
1260 1265 1270 

gaa agg tec tat gtt gtt gca gga agt act agt tec eca tct gtg tec 4434 
Glu Arg Ser Tyr Val Val Ala Gly Ser Thr Ser Ser Pro Ser Val Ser 
1275 1280 1285 

tac tac agg aaa ata att gaa ggc act gaa gtt gtc cag gaa att cag 4482 
Tyr Tyr Arg Lys lie lie Glu Gly Thr Glu Val Val Gin Glu lie Gin 
1290 1295 1300 1305 

aat aag cag aaa gta gga eca agt gat gae ace cet ega agg ggc eca 4530 
Asn Lys Gin Lys Val Gly Pro Ser Asp Asp Thr Pro Arg Arg Gly Pro 
1310 1315 1320 

gag tec etg cec gtg gga eat eat gae ate ate act gat gtc gee aca 4578 
Glu Ser Leu Pro Val Gly His His Asp lie lie Thr Asp Val Ala Thr 
1325 1330 1335 

tte cag ace aca cag ggc ttc ate gta act get tet aga gat ggg att 4626 
Phe Gin Thr Thr Gin Gly Phe lie Val Thr Ala Ser Arg Asp Gly lie 
1340 1345 1350 

gtg aag gtg tgg aaa taa aaeetaetga tttgtataaa ttttaatagt 4 674 

Val Lys Val Trp Lys * 
1355 



tataaatata atactataac tcgagaaaag gcatttctag agaacagatt catttgetta 4734 
attttcaaaa ttatgtetec atattaetgt ttcatgaetg aetgaetaaa tgaeacccaa 4794 
aatggttaag atgtaettga etagtttaet tatgeatcte tttgeaagaa teageeagec 4854 



aacaatgtct gggattttta ttgtatatgt 

4914 

tgaatatgtt tattttgtat tgaaaaagat 
tataaacaca tttttgctat taaaaatgct 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 



8 

tatagaggtg agaaatgtaa aatatgaaaa 

ggttgaaaag atggttgtaa gctattatag 4974 
attcaaagca gttaaactgt aaaaaaaaaa 5034 
ctcgaggggg ggcccggtac c 5085 



<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 
<400> 5 

ctgctgcaac aaggtcttag tga 



<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 
<400> 6 

tggcacatac aagtaagggc ata 



<210> 7 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Probe 

<400> 7 

ctgaggaatt tgtcattgtg aaagct 



<210> 8 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 8 

gaaggtgaag gtcggagtc 



<210> 9 



<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 
<400> 9 

gaagatggtg atgggatttc 



<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Probe 
<400> 10 

caagcttccc gttctcagcc 



<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 11 

tgctgcagcc ccagcaaacg 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 12 

cgggagagaa gtgcagaccg 



<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 



<223> Antisense Oligonucleotide 



<400> 13 

tcatagacag gagatgggct 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



<220> 



<223> Antisense Oligonucleotide 

<400> 14 

cgaagggtct ttcttcatag 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



<220> 



<223> Antisense Oligonucleotide 



<400> 15 

gtgtcaaaat cgttcagagg 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



<220> 



<223> Antisense Oligonucleotide 



<400> 16 

ctgtggtctt tagtaaggtt 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Antisense Oligonucleotide 



<400> 17 

tgatttccca taatggcaag 



<210> 18 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



<220> 



<223> Antisense Oligonucleotide 
<400> 18 

tattcaaagt catgaatatc 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 19 

acaacgacca ggccttctcg 

<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 20 

gatcctgaat tgcaaaaacc 

<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 21 

gcctgatttt cagttcctcc 



<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 22 

ttctgatgct ttctggaaag 



12 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 23 

attgtctcgc acatactgcc 



<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 24 

gttattcaag aatggacggg 



<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 25 

cgaactccag atttgtgtgc 



<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 26 

cttgatgtcc ccatgacgaa 



<210> 27 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



<220> 



<223> Antisense Oligonucleotide 

<400> 27 

cccaattcca actggtgacc 



<210> 28 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 28 

tgtcttctgg aagataagtg 



<210> 29 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 29 

tgtgtcaaag aaataattga 



<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 30 

caagcggagt tgaaggatct 



<210> 31 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 31 

gtccattgct ctcttcaact 



<210> 32 
<211> 20 



<212> DNA 

<213> Artificiai Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 32 

gctcagctat cacacaacct 



<210> 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 33 

ttgagagaga tcaaataatg 



<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 34 

aattctctga tactgtgatc 



<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 35 

ggctcacggt gaatcatctg 



<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 36 



ggaaaggcat tgccacgctg 
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20 



<210> 37 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



<220> 



<223> Antisense Oligonucleotide 
<400> 37 

gtgtaaaata tttcaggaaa 



<210> 38 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



<220> 



<223> Antisense Oligonucleotide 
<400> 38 

gtagggctga agaaaagtgt 



<210> 39 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 39 

tcatgtccac agagattgtg 

<210> 40 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 40 

aggctctcct tcggcttttt 20 



<210> 41 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Antisense Oligonucleotide 
<400> 41 

taggcaggat gttataacag 



<210> 42 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 42 

atagtagcat catcttgggc 



<210> 43 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 43 

atgttttcag cataggctag 



<210> 44 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 44 

tccaggaatc tcagagctgt 



<210> 45 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 45 

gggtcatttt ccatattaag 
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<210> 46 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 46 

gtgtcataat ttccatttgg 



<210> 47 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 47 

ttgaggagct ttgccagcca 



<210> 48 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 48 

aaattcctca gcatcactaa 



<210> 49 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 49 

tcactggcaa attcgtaaac 



<210> 50 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 50 

taaattggga tgacacagga 



<210> 51 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 51 

gtgataaatc ccacggcacc 

<210> 52 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 52 

atagaacgac ttactggttc 

<210> 53 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 53 

aggatcctct ggcggagggc 

<210> 54 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 
<400> 54 

agaagctgtg ctatggcagg 



<210> 55 
<211> 20 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 55 

ccagaagttt gtcttcctct 



<210> 56 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 56 

agtcaattac acctttctga 



<210> 57 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 57 

tggttttaac aagatcaact 



<210> 58 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 58 

gggacacaaa tgccagcaga 

<210> 59 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 59 

aaaccggtat tactggtttt 
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<210> 60 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 60 

ggatggtaag attgtactac 



<210> 61 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 61 

agttgctgaa gttcagtttt 



<210> 62 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 62 

agctattctc tcagcattgc 20 

<210> 63 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 63 

ttcagcattt tccatcatct 20 



<210> 64 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



<220> 



<223> Antisense Oligonucleotide 
<400> 64 

ctaacagccc tttaggacgc 

<210> 65 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 65 

tgctcatgaa gatgggcaac 



<210> 66 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 66 

cagagactct aattcgattc 



<210> 67 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 67 

gaacatgttg caaaaagtga 



<210> 68 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 68 

caattccaag aagctggaca 



<210> 69 



<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 69 

ttgggcagct tagaagcctc 



<210> 70 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 70 

cacagtggca taggcaagaa 



<210> 71 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 71 

taaggtccca gccaaccaga 



<210> 72 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 72 

tttaaatcat gctttaaagt 



<210> 73 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 73 

gcaaaggaag tgatgaggcc 
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20 



<210> 74 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 74 

aacaagccat ggtaccactg 20 

<210> 75 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 75 

gccctgaaca gctgcaatca 

<210> 76 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 76 

atcttctgtc accagtctcc 



<210> 77 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
^400> 77 

ggctgtaatt cagaaagtgg 

<210> 78 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Antisense Oligonucleotide 
<400> 78 

actacagtag ataccatgga 



<210> 79 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 79 

ggatttccat ctgcaggact 



<210> 80 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 80 

gtcccaaaac cttattttca 



<210> 81 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 81 

agtacttcct gcaacaacat 



<210> 82 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<22C> 

<223> Antisense Oligonucleotide 



<400> 82 

cctgtagtag gacacagatg 



20 



<210> 83 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 83 

gaatttcctg gacaacttca 

<210> 84 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 84 

agtaggtttt atttccacac 

<210> 85 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 85 

gtcagtcagt catgaaacag 

<210> 86 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 
<400> 86 

tttgggtgtc atttagtcag 



<210> 87 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Antisense Oligonucleotide 



<400> 87 

agtacatctt aaccattttg 



<210> 88 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 88 

cttgcaaaga gatgcataag 



<210> 89 

<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 

<400> 89 

cgtttgctgg ggctgcagca 



<210> 90 

<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 

<400> 90 

cggtctgcac ttctctcccg 



<210> 91 

<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 

<400> 91 

agcccatctc ctgtctatga 



<210> 92 

<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 



<400> 92 



cctctgaacg attttgacac 



<210> 93 

<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 

<400> 93 

aaccttacta aagaccacag 



<210> 94 

<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 

<400> 94 

cttgccatta tgggaaatca 



<210> 95 

<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 

<400> 95 

cgagaaggcc tggtcgttgt 



<210> 96 

<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 

<400> 96 

ggaggaactg aaaatcaggc 



<210> 97 

<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 

<400> 97 

ctttccagaa agcatcagaa 



<210> 98 
<211> 20 



<212> DNA 

<213> H. sapiens 

<220> 

<400> 98 

ggcagtatgt gcgagacaat 

<210> 99 
<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 

<400> 99 

cccgtccatt cttgaataac 



<210> 100 
<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 

<400> 100 

gcacacaaat ctggagttcg 



<210> 101 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 101 

ttcgtcatgg ggacatcaag 



<210> 102 
<211> 20 
<212> DNA 
<213> H, sapiens 

<220> 

<400> 102 

ggtcaccagt tggaattggg 



<210> 103 
<211> 20 
<212> DNA 
<213> H. sapiens 



<220> 



<400> 103 

cacttatctt ccagaagaca 



<210> 104 
<211> 20 
<212> DMA 
<213> H. sapiens 

<220> 

<400> 104 

agttgaagag agcaatggac 



<210> 105 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 105 

aggttgtgtg atagctgagc 



<210> 106 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 106 

gatcacagta tcagagaatt 



<210> 107 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 107 

cagcgtggca atgcctttcc 



<210> 108 
<211> 20 
<212> DNA 
<213> H. sapiens 



<220> 

<400> 108 
cacaatctct 



gtggacatga 



<210> 109 



<211> 20 

<212> DNA 

<213> H. sapiens 

<220> 

<400> 109 

aaaaagccga aggagagcct 

<210> 110 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 110 

ctgttataac atcctgccta 



<210> 111 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 111 

gcccaagatg atgctactat 



<210> 112 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 112 

acagctctga gattcctgga 



<210> 113 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 113 

cttaatatgg aaaatgaccc 



<210> 114 
<211> 20 
<212> DNA 
<213> H, sapiens 



<220> 



<400> 114 

ccaaatggaa attatgacac 



<210> 115 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 115 

tggctggcaa agctcctcaa 



<210> 


116 


<211> 


20 


<212> 


DNA 


<213> 




<220> 




<400> 


116 



sapiens 



ttagtgatgc tgaggaattt 



<210> 


117 


<211> 


20 


<212> 


DNA 


<213> 


H. ; 


<220> 




<400> 


117 



sapiens 



gtttacgaat ttgccagtga 



<210> 


118 


<211> 


20 


<212> 


DNA 


<213> 


H. J 


<220> 




<400> 


118 



sapiens 



tcctgtgtca tcccaattta 



<210> 119 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 



<400> 119 

ggtgccgtgg gatttatcac 



<210> i'20 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 120 

gaaccagtaa gtcgttctat 



<210> 121 
<211> 20 
<212> DMA 
<213> H. sapiens 

<220> 

<400> 121 

gccctccgcc agaggatcct 



<210> 122 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 122 

cctgccatag cacagcttct 



<210> 123 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 123 

agaggaagac aaacttctgg 



<210> 124 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 124 

tcagaaaggt gtaattgact 



<210> 125 
<211> 20 
<212> DNA 
<213> H, sapiens 



<220> 

<400> 125 

agttgatctt gttaaaacca 



<210> 126 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 126 

tctgctggca tttgtgtccc 



<210> 127 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 127 

aaaaccagta ataccggttt 



<210> 128 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 128 

gtagtacaat cttaccatcc 

<210> 129 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 129 

aaaactgaac ttcagcaact 



<210> 130 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 



<400> 130 

gcaatgctga gagaatagct 



<210> 131 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 131 

agatgatgga aaatgctgaa 



<210> 132 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 132 

gcgtcctaaa gggctgttag 



<210> 133 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 133 

gaatcgaatt agagtctctg 



<210> 134 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 134 

tcactttttg caacatgttc 



<210> 135 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 135 

tgtccagctt cttggaattg 



<210> 136 
<211> 20 
<212> DNA 
<213> H. sapiens 
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<220> 
<400> 136 

ttcttgccta tgccactgtg 20 

<210> 137 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 137 

ggcctcatca cttcctttgc 20 

<210> 138 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 138 

cagtggtacc atggcttgtt 20 

<210> 139 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 139 

tgattgcagc tgttcagggc 2 0 

<210> 140 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 140 

agtcctgcag atggaaatcc 20 

<210> 141 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 



<400> 141 

atgttgttgc aggaagtact 



20 



<210> 142 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 142 

catctgtgtc ctactacagg 



<210> 143 
<211> 20 
<212> DNA 
<213> H. sapiens 



<220> 

<400> 143 
gtgtggaaat 



aaaacctact 



<210> 144 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 144 

ctgtttcatg actgactgac 



<210> 145 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 145 

ctgactaaat gacacccaaa 



<210> 146 
<211> 20 
<212> DNA 
<213> H. sapiens 

<220> 

<400> 146 

caaaatggtt aagatgtact 



<210> 147 
<211> 20 
<212> DNA 



<213> H'. sapiens 

<220> 

<400> 147 

cttatgcatc tctttgcaag 



